Use of a three-dimensional in vitro model of the rat blood-brain barrier to assay nucleoside efflux from brain.
Extracellular adenosine is produced in brain during physiological and pathophysiological conditions. Once produced, this adenosine can undergo one or more of the following fates: it can interact with its receptors, it can be scavenged by astrocytes and/or neurons for ATP resynthesis, it can be transported across the blood-brain barrier and lost from the central nervous system, or it can be metabolized to inosine and hypoxanthine. The present study used a three-dimensional in vitro cell culture model of the rat blood-brain barrier, in which forebrain astrocytes and microvascular endothelial cells were cultured in cartridges containing multiple parallel polypropylene hollow fibers. Endothelial cells were cultured on the inner surfaces and astrocytes on the outer surfaces of these fibers. Growth medium was constantly perfused through the lumen of the fibers to mimic blood flow across endothelial cells in vivo. This co-culture system was used to examine the permeation of adenosine, and its metabolite inosine, from the astrocyte compartment to the endothelial cell compartment. Dipyridamole was added to the media perfusing the endothelial cell compartment to test whether it could decrease permeation of adenosine and inosine across the in vitro blood-brain barrier. Our results indicate that dipyridamole decreased permeation of total purines, especially inosine, across the barrier. Furthermore, permeation of fluorescein isothiocyanate-labeled albumin and radiolabeled sucrose, markers of the paracellular permeation pathway, were also decreased by dipyridamole. In conclusion, these data indicate that in addition to inhibiting nucleoside efflux across the barrier, dipyridamole can also improve blood-brain barrier function in this model.